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Background Information Do Placental Tissue-Derived Products Contain Can Placental Tissue-Derived Products Help the
Placental tissue-derived products, obtained from amniotic fluid and the amniotic/chorionic membrane, . .
have been recently touted as effective orthobiologics in promoting the repair and regeneration of soft PIaStlc'Ad herent, MUItlpOtent Stem Ce"s? CUItu re Of Human MesenChymal Stem Ce"S?
tissue injuries. The amniotic membrane is well known to have beneficial characteristics for homologous N _ - ) . A - . 1, = . - )
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harvested membrane has been reported to function as a versatile, temporary wound covering, providing
distinct advantages compared with other biological dressings’. Moreover, when dehydrated, the
amniotic/chorionic membrane retains biologically active growth factors, and promotes the migration and
proliferation of human bone marrow-derived mesenchymal stem cells (hMSCs) in vitro3#. Placental
tissues could provide an alternative source for stem cells, as those isolated from amniotic fluid and
membranes have been reported to have many of the same qualities as hMSCs>.

A current trend in placental tissue-derived products is the micronization of the amniotic membrane to
facilitate needle-based delivery. These “morselized”, flowable products exist in a dehydrated or
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cryopreserved state, and are classified as 361 Human Cellular and Tissue Based Products (HCT/Ps), as 'ccce 31.5% oMEM of hMSCs from a single donor cultured within
defined by US FDA 21 CFR Part 1271. According to Part 1271.10(a), a 361 HCT/P must not be dependent ; 16.5% pHPL olacental tissue-derived products 48 hours after
the metabolic activity of living cells®. However, many of these products are currently marketed as a form _,% 1% L-Glutamine oroduct addition (A). Cell morphology may be
of stem cell therapy, implying the existence of viable cells. Here, we test several placental tissue-derived O 1% Antibiotics compared against hMSCs grown in the absence of
products for the presence of stem cells and their ability to modulate in vitro cultures of hMSCs. Q- olacental tissue-derived products (lower left).
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Many Placental Tissue-Derived Products are Currently
Marketed as “Stem Cell Therapy”

Introducing BioDRestore™, a revolutionary way to PROMOTE SOFT TISSUE RECONSTRUCTION
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enhance life through blrth’ and it's exclusive |0ca"y to Growth Factors found in amniotic/placental tissue such as PDGF, VEGF,

Vista Medical Centers. EGF, FGF, and TGF-B promote cellular proliferation and new collagen , , ,
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Unlocking the regenerative power of the human body. Using the latest advancement in stem cell and other cellular formation. The mesenchymal stem cells attached to the amniotic tissue FSC-A FSC-A FSC-A FSC-A
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a human life are available from donated placental tissue. This type of tissue use is legal and FDA sanctioned and arrives Elemental Tissue Matrix S FREEDOM
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neonatal cells make for an ongoing healing cascade that will [ast for

to our clinic cryopreserved after a stringent screening process. These cells have amazing adaptogenic and healing

roperties whichisw ey work so well in a variety of applications and tissue repair. hs aft he initial injection. ¥ . . . .
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Amniotic Fluid As The Suspension Mechanism - Used to treat tendons, muscles, ligaments, cartilage, ST /ﬂ large variation in parUCL.JI.ate.content observed W|th|n. the four test.ed' products o &
Amniotic fluid contains nutrients and growth factors that facilitate fetal growth and provides JL(J)mtS . . . L (upper row, 40X magnlﬁcatlon) and the morphOIOglcaI characterlstlcs Of the
, o T , S « Uses amniotic epithelial stem cells to enhance TR : :

mechanical cushioning and antimicrobial properties that protect the fetus. Amniotic fluid also recovery R — attached elements (|Qwer row, 200X magnrﬁcahon). Ovation Cellular Repair

contains carbohydrates, proteins and peptides, lipids, lactate, pyruvate, electrolytes,

enzymes, hormones, epidermal growth factor, amnion-derived stem cell, transforming growth R K et R : Matrix did contain one adhered element EXthIl'Ing typical cellular morphology*; D "—E: "—E:
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Materlals and MethOdS GrOWth FaCtor Content Of TWO Placental Tlssue' (B) hMSC proliferation as assessed by double-stranded DNA Quantification via PicoGreen following 72

Product Plating: Placental tissue-derived products (AmnioFix Sports Med, BioDRestore, FloGraft Derived PrOdUCtS VS Pooled H uman Platelet Lysate hours of culture. (C) The generation of reactive oxygen species as assessed by DCFDA oxidation following

Freedom, and Ovation Cellular Repair Matrix) were reconstituted or thawed following the supplied 24 hours of cult.ure. (D) The gffect of medium composiﬁon (.ser.u.m-free.vs pHPL containing medi.um) on
manufacturer’s recommended protocols and diluted 1:10 (v/v) in Complete Culture Medium (CCM). hMSC proliferation and reactive oxygen species generation. Significant differences between experimental

Products were plated in 24-well plates and were allowed 48 hours of incubation for cell attachment. conditions were only observed when serum-free medium was used. (* P<0.05, ** P<0.001).
Images were taken via phase contrast microscopy before and after washing wells with phosphate
buffered saline (PBS). Attached particles were subsequently monitored for cellular outgrowth. Angiopoietin-2 (Ang-2) <13.3 <13.3 143.2

Flow Cytometry: Products were treated with 10% collagenase and hyaluronidase for two hours to Fibroblast Growth Factor Basic (bFGF) <61.4 2,880.1 <61.4
help eliminate extracellular matrix proteins from the analysis. Following enzymatic digestion, the contents Hepatocyte Growth Factor (HGF) 476.2 8,681.3 197.8
of each product were pelleted and resuspended in phosphat.e buffered sal.me. Forward scatter vs. side Interleukin-8 (IL-8) <93 >4,400.0 <93
scatter plots were generated from 200,000 events collected using a BD Accuri C6 flow cytometer.

Cell Culture: Passage 2 bone marrow-derived human mesenchymal stem cells (hMSCs) from three Platelet Derived Growth Factor-BB (PDGF-BB) <3.5 133.3 1,099.2
donors, two females (ages 47 and 73) and one male (age 57), were plated in CCM within 96-well plates Tissue Inhibitor of Metalloproteinase-1 (TIMP-1) 4,533.2 >24,000.0 >24,000.0
and were allowed 24 hours for cell attachment. Plating medium was aspirated, and placental tissue- Tissue Inhibitor of Metalloproteinase-2 (TIMP-2) 3,210.5 4,673.3 22.776.2
derlve.d. prf)ducts, dllu’Fed 1:10 (v/v) |.n CCM or Serum-Free medium, were addejd to thg cultures. Traneloming Erowih Facior Bes (e 10,063.4 16,539.9 30,687.6
Quantification of reactive oxygen species (DCFDA) was performed 24 hours after introduction of the
placental tissue-derived products, while quantification of DNA (PicoGreen) was performed after 72 hours. Vascular Endothelial Growth Factor (VEGF) <3.0 11.4 >6.0

Significance and Conclusions

The placental tissue-derived products tested:

* Do not likely contain viable stem cells once they are thawed per the manufacturer's recommendations.

* Do likely contain some active growth factors that may have positive effects on hMSC proliferation
(AmnioFix Sports Med and BioDRestore) in serum-free media conditions. However, when cultured with
pHPL, there were no significant differences between any of the products tested.
Do not generally help hMSCs show less oxidative stress. In fact, two tested products were shown to
increase the presence of reactive oxygen species (AmnioFix Sports Med and Ovation Cellular Repair

Matrix) when cultured in serum-free media conditions. Again, there were no significant differences
between conditions when cultured with pHPL.

: Seed hMSCs from 3 Add Amniotic Incubate High Density uantification of a subset of growth factors present in
POOIGd Human Platelet I—ysate (pHPL) Donors in Complete Products 1:10 in Cultures with DCFDA for Q S P
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and Low Densities Medium or Serum- Read Fluorescence . .
/ roe Medium | ¥ (Ex. 485nm/m. S38nm) human platelet lysate (pHPL) using a multiplexed ELISA array Biol)Restore

F@ Pooling, D—»Friize D CEntIVES opL | e | (Quansys Biosciences). pHPL had the highest detectable | [RCEEEES Femena T it

Adherent Cells| Culture |Increased Cellular Increased ROS
Present? | Expandable?| Proliferation? Levels?
AmnioFix Injectable No No Yes Yes

BioDRestore No No Yes No
FloGraft Freedom No No No No
Ovation Cellular Repair Matrix Yes* No No

Placental Tissue-Derived Product

>4,000 x . .
© Wash, Lyse and Extract DNA from Low / amounts for five of nine growth factors assessed (Ang-2, PDGF,
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ensity Cultures, Stain with PicoGreen . . .
Plasma Discard / ReaDdF.j;;;nce(E‘;_485;m}’Em,6538nm) TIMP-2, TGFB, and VEGF), while Ovation Matrix had the
highest amounts in three of nine (bFGF, HGF, and IL-8).
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